Enhancement of Autophagy by Histone Deacetylase Inhibitor Trichostatin A Ameliorates Neuronal Apoptosis After Subarachnoid Hemorrhage in Rats.
Trichostatin A (TSA), a pan-histone deacetylase inhibitor, exerts multiple neuroprotective properties. This study aims to examine whether TSA could enhance autophagy, thereby reduce neuronal apoptosis and ultimately attenuate early brain injury (EBI) following subarachnoid hemorrhage (SAH). SAH was performed through endovascular perforation method, and mortality, neurological score, and brain water content were evaluated at 24 h after surgery. Western blot were used for quantification of acetylated histone H3, LC3-II, LC3-I, Beclin-1, cytochrome c, Bax, and cleaved caspase-3 expression. Immunofluorescence was performed for colocalization of Beclin-1 and neuronal nuclei (NeuN). Apoptotic cell death of neurons was quantified with double staining of terminal deoxynucleotidyl transferase-mediated uridine 5'-triphosphate-biotin nick end-labeling (TUNEL) and NeuN. The autophagy inhibitor 3-methyladenine (3-MA) was used to manipulate the proposed pathway. Our results demonstrated that TSA reduced brain edema and alleviated neurological deficits at 24 h after SAH. TSA significantly increased acetylated histone H3, the LC3-II/LC3-I ratio, and Beclin-1 while decreased Bax and cleaved caspase-3 in the cortex. Beclin-1 and NeuN, TUNEL, and NeuN, respectively, were colocalized in cortical cells. Neuronal apoptosis in the ipsilateral basal cortex was significantly inhibited after TSA treatment. Conversely, 3-MA reversed the beneficial effects of TSA. These results proposed that TSA administration enhanced autophagy, which contributes to alleviation of neuronal apoptosis, improvement of neurological function, and attenuation of EBI following SAH.